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Malfunctions and
Counter Measures on Attitude Control

Technology | Status Counter Measures Date

Attitude 1st loss of three | Establishment of 3-axis attitude | July 2005

Control Reaction control by two RWs before
Wheels Rendezvous
2nd loss of Establishment of 3-axis attitude | Sep 2005
three Reaction | control by short pulse operation | during
Wheels of 2-prop thrusters Rendezvous
Loss of 2-prop | Establishment of 3-axis attitude | Nov 2005
thrusters control by a RW and lon during

Engines Rendezvous




Jet

Ion Engine

Attitude Control by Xenon Cold Gas

Jan - April 2006

Neutralizer

lon Thruster (x4)

Neutralizer (x4)

IES Plate



Homeward Journey by Ion Engines from Apr 0/

Malfunction 2-prop. Thrusters
Two of three Reaction Wheels

Space Operation

AV by Ion Engines

Thrust Vector Control for Y & Z-axis torques

Solar Pressure Torque around X-axis

Single Reaction Wheel for non-spin stz

Xenon Cold Gas Jets for Attitude Contrg
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Malfunctions and
Counter Measures on lon Engines

Technology | Status Counter Measures Date

Delta-V Loss of ITR-A | N/A July 2003
after Launch

Loss of all ITRs | Combined operation IS-B and | Nov 2009
Neut-A during Return
delta-V




Cross Connected Operation of lon Engines

Thruster D was shut off on
November 4, 20009.

As counter measure Thruster-B
combined with Neut-A
generated enough thrust for the
rest of the cruise.

The spacecraft was intentionally
charged down to negative value,
which made Neut-A emit
electron current.
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Malfunctions and
Counter Measures on 2-prop Thrusters

Technology | Status Counter Measures Date
TCM Loss of 2-prop | Substitution of lon Engines Nov 2005
Thrusters during

Rendezvous




